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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
provide a monitor device and a 
monitor method, which enable 
highly precise measurement of 
remaining film thickness or optical 
detection of a process end point 
practically to any materials, a 
miniaturized and light- weight 
polishing device with the monitor 
device, which enables highly precise 
polishing, and a method for 
polishing a semiconductor wafer, 
wherein a semiconductor element is 
formed, highly precisely by using 
the polishing device in a CMP 
polishing process for polishing a 
serniconductor wafer with a rotating 
polishing body. 

SOLUTION: This monitor device 
has a stationary light source which 
monitors polishing state by 
reflection signal light obtained by 
casting probe light on a surface to be 
polished and emits probe light when 
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polished and emits probe light when 
a surface to be polished is polished, 
a photodetector of nonrotation which 
receives reflection signal light, and a 
regression optical part which is 
incorporated in a polishing body 
part, can rotate together with a 
polishing body and projects 
reflection signal light from a 
prescribed position on injecting 
probe light to a prescribed position. 
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iiiieR:stfi#3tS:S3t-r&^isHK<o*sii±jSi:. mm 

mB't-^mmt^mizyf^^com-mMi 

no t<r>m^±n%&.TX'a.r>ni tcollA^±l 

tit *«6 ] frieigzjt7 T ^ f^msitmmmmt 

<:0fria!^®*^^.aiW-r2.7°a-7'3t$:B!ii£«^ifa®l::8S 
StL, Rlffi^^Hira2lg-3K7T^A<7)B5IS^ffl{::ft 

!»Stt-f*iil«3B4iEK<0^-:?iia. 

f^^mbmizme^^mm-htam-iro- 
y^t:mimmizmL. mAm^mim5m^<^ 

mm^mmizhmmmn2 cnuyxtmsm-^y 
r^A'<ofrie«ffit*«no t<oii*{±i 7%uiTt\ 1. 

■onj t<OM*«± 1 7%iaT<^g!«ilT'S»3tLTV^S 



mm 1 0 ] m^^m'^x-mtmimz-ity r -f 

7 T A£7)Ht)ieJgffii: n 0 t <7)IIAJ± 1 7 %lilT<7)Jg 

m^^izmammtmsiEmmTii (r,iy>xtm 

1 ] ms^m. mmmm^t^^iz 
m/i:m.^zm^^th:Lt^m^tti>m.-^i- 

s«S!ffsis«fl2, 4~7, 9-1 nsrfi*»i3Sie 

[if«S 1 3 ] fJie^-i />:i±mzc7)jt7 r ^f^ff)'M^j: 
Kkt-HtK J8E«:<}:0««.3rSr^iS3K7T^A't' 
J)l.<IfcS!|$^t-r.S>if*«2. 4-7. 9-12Mit 

izmmm^it^^-t. j-Vi<omi,zmm}i^ii>zt 
i,zi<omim.mmm?:mmti>mi,z^ r^-y^^mti 
mmmi,zmi^ix'i%(>ixi>mm^i,zx mmm 

-mizmmt^mim^mzMii-hmb. mmi^ 
mm-^h mthmm^m^m.<7)m.\iimzi. 

m. 

mmww>bm.i:u.mi,m^m^bi^t. 
t^miMJMb-miim.<owmmmb<m^zmmmi 
ittLt^. W}<nm\izmm»m-thzb\,z3im^ 
wmmmimmL, rx3-y^^mwmmmi.z 
mix'^htihKmimmzSi mm^m^^-^-t 

b. immmw-^<r>wmhi^zhm'&(r)^m.'^zmi.r 

it^tmthbZhcnmmi^b-mzm^-^Wimi^ 

^3b. i^thzbrnmb-tmrn^m. 

mifa^jxf^xtM. i8««i~i sntdfimim't 
-9m.^m^^xmmm^i:=t-f-i-hm§i^tiz. 
bm'&b-th^w^ jif^mmum, 

[000 1] 
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[0002] 

[0003] \:xi.<r>m[i.znmti>'mw^t lx , ie 
^mwr\n-^x{izii»hmfSiwm<^y'o-j<.)v^ 

mJsmtLX. CMP 

B» s*^aa^*«>Ti.^i>. z.ff)cwpmizm^^hix 
mwMmmm.\m9\,z^.^ix^i,oi,z. wmmui 

0 2tc^*ucs^ (^^{*'>x-'N) loimm'm 

1 04 tlI^L:t®f^>'N*-/ H 1 0 3{cffLo»t5:36«^>ffl 

gffj ( ;^ 7 u - ) 10 5 ff>^mmm^m t mmmm 

[ 0 0 0 4 J C<7)J: 0 ^s«jgfeiinc**^^>its®t. 

mzi. ^m.^fih^wm'i-ih\^x\iwmm,<nSin 
[00 0 5] L*»L^r*5^>, m^(r)mmmmM. 

mz. D-y ^St-<7)^li<0>'^-7>y^^wOV^T<i:. 

(weu-h) <7)^gH, j?ijt(fgfSA-./ HO 

«j§3acOjSSS*i^i:\ ^<nnt\,z^'rh(rM'^<nm 

s^s{c7 ^ - Y'^-v 7 Lxmrn-^wmh-m^,^ 
Tt. mM^Witi}h\zmmmM.^-sm.z^h 

<r>SMtim!sh''X%-f . -^{iOo y hElTOlSJSWA'^ 
[0006] ^Z.X^. fiplSH^lc J: I.J5iS»7^0 



^JUai-iJii'htt, Sf)gjDl4'lCl5)B#{C ( i n - s i t u 

n%if^{^\^fzt%^zmmm'mf^h:Lt srfiifflL 
mmkm^\^x\ ^ < iigt-Ttifi«ov y n y ^^'isaj-r a 

Kc^^ffiiOIHCiSrigWJg (±10 0 nmWTSJK) IC^ 

%%mzmmmmmxfi^x%ts:<tsi'^x l* ^ . 

[0007 ] gjSt-Ji, COi^^b/t'^'^-i!) 

Ot^K-r*^ 0 2tC^«L!tS 

^ (iii^(*':7xA) 1 07&i3f)iSM10 4tC|l^L/i 

gfe^'-^-y K 1 0 3{cffl v,r>\Ati:t^hwmwmm 1 0 

OfcgfS-'N--/ HWl5lKS»l 0 1 tcJ:oTfflJtaift^4 

'J - ) 10 5 <r)\\mmmvm t mmmmm tizx 
-^xm^mmiya-f^Mzim-i-miz, mmj-^-/ v 
1 0 3 tmm^& 1 0 4 izmifi^^titimBm ii o Srii 

■^xVM OTtClSjttTffiWL, ^Sfrn'xAl 0 7*>4, 
I. . 

[0008] tZ6i}KmiO<7)i5l,Zi^^^ixtzl^t'^ 

htix^^x. mmtie^?k^}i<7)m&m<^s.mz':> 

jfiV^t L.T^^¥9-360 7 2*^i>^*5, ClClC 

Ji, ^■*ty^mmz-:>\,^x<7)m^^}^^J:^\ 

[0009] tt:, m 1 Oi:Mixlf'SHphX o ic. 
rj'gs 1 0 9{i. ^ntmm^ 1 0 4 icS^^tl^ 

izmm^ 1 0 4<0Tmc*E«T'^ ^><^::fet^ ^OiKW;?. 

[0010] -jR(c. «li=5r^' "J At^T'ffiffl^ 
*iSCMPgffflSiaoj:d^:JI»i, 3IS<0/J^Mfl:tll 

&itmi>zm<^^tLhifi. z<oiio^imx^-x 
[00111 ^zx\ *m(osmi, ism&imi 
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I. 

(00121 

wmm^-ft^^'t. m<r>mzmmm^:^iizki,z 
xwimmmmmmt^miz. rxj-y^^mB^ 
mmmi,zmixmtiimm^i,zj: om^m.^ 

mMimmuii^(7)m&m±i,zhm^(oimi<zmMir 

mmm-^tz^cr), mmm^mizm^jittLmti 
mmii:b-miz^mm^j:mmc^^t , ^sts^t 

[00 1 31 gfe*g5t{i, mm^'^mm^ 

[00141 MIBlHl^fct^^gSA^^ZlKltMt^ 

EMMmt^M^t. mi^-mm.t'^mzT-m,<r>w.- 
Rit^srMt I. ; t Sri^at -^hmm i leEot^^' 

[00 151 ^mz. mmm^^^iiK RtHtriero 

[00161 Igifc:. MBmZ3K7 T 'f ^N'W^giaSi: Me 

^mtif. no tcOll*^±17%iaTT'fl.On, fccO 

k Sr^5®k-f SiS«a4iS«cr)t-:J'ilJB$-liflt-f S. 

[00171 fnE^zjK^T'f /N-cosgg^t Mie 

no t«0^*i± 1 7%JaT<0Jiifr*Og^ 
[00181 l^-ttc. B>nSlHlJ§3K^gSA^ SltcMeSBB 



h:ibmmb'rhtMAtm<o'^-'?m.^i:m-t 

[00191 mAt, MBlilifeK^SP*^ St^Buie^ 
^Jk^$^x.h^bt:mib-thWmA^m<r)^-'? 

[00201 mt, mia^^^fio^t'gt miemi^K 

IIZ3t7r'f/<COB?K«StA''no tOl|:<)^± 1 7%Jil 
TT\ a-^nz 1 7%OTOtg«^JTm$ 

[00211 m-lC. ME5fe^i^<7)4"T'St B?iemZ3t 
7T-f AcOBUie^®ffi!ltCj)«.)ii)T^n2 <7)byXi:H?ie 

Tmrnrnx-^m^ix. mrieaw^nj couyxcoii-^^s: 

\^hzbim.bthwmiw&<r>=t=.9m.^:im 

[00221 mm^n^ifi. mmmmmb 
m-mzm9!fj:m.i.zm. 'o^M^thLb mwb-rm 
7 - 1 0 ntvti-^ 1 iweijo^ -mw.^:mmh . 

r^'<^mm^iiznLxt^T<rb^ixX\^^:ibm 
W.bttmim2. 4~7. 9~1 1M/I7!i»l«iei6i0 

[00231 m+Zl:: , mlBm- 1 tz\i.W,-(r)%y r A 
A'co'>^r<tt-:^r*\ Tmi'^^h^ri^TLh^y 
rA><^x:hh^b^^'®.b^m-m.2. 4-7. 9- 
1 2<5ltiA» 1 Jiie«^7)t - ^^gB5rig«-j-|, . 

[00241 |g+E3lc, Is»S-ri>jDXMk«te<0ffi9f^ 

Jai®i:-^(ciHie^SIsl^»3t^2iiKAStt-*Sliit . 

[00251 »+Ete. niMk-^hwmwMm 

^■%:%x.hm^\l^%bW^^W^^hWm¥sUb 

mk'^hmmiMbm^wm'mmmb<rm,z 
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[0026] m-ftiiz^ mammtK ^mwm'f-ti^mfS. 
^ixrc^f*^^ X y sx'h 0 . msm i-is mtnj^ i m 

[0027] 

3t5r^-ri.«2 4 , t-A^r 'J -y 2 5 , Rltfl^ 

3fe^S3t-ri.3fe«!ai^2 6. m-^^uyX63. 
Ji, iiZ3te^-&i^yX6 4. ffiS»t3 6, ■mm-'ity 

izmts-trL. -i yi—u-xi,zmM^ixx\'^^, z<^ 
Km^^x^ti.tiMz. m^mi i±.m^{iLS. 

iz-^tlXommh-XK^i.. tfz^-±yr^f< 

6 1 <nf^-ff>^mm<mmm^'kzm'&tixx \.^h. 

r^9-u-x\ix2-9')-'J3^yV3 scnm^mz 

H^Sit. u-9^}-VB^y\~3 5(r)m.Wmt'y^y 

yxeAtrnz^yr-i^^e i bi}mi§m^mm^L 
tijo, zcom^^mi. 'j(imiz&txmzmmjs.2 
3 srft i. . mizwmmm4 a t s: jni. s c: t c i o a^s 

nm^<7)iiLmzra-yiti7jtti> tzm'^cr)^ 

m.i)^hmm.m^r^^mi^\,zm:thz.h 

I.. 

[00 28] ^-'m^vyxss^iru-y^iw.- 
%y 7^j<6 2ff)m-<r>&izm^Lxm-6 tth 

t'-AXr'J •y^' 2 5{3A3tr&. d^T'^- 
jl£^-^PyX6 3{i. mii<7)oxS:^:<-r7t46lclg- 

(-^5. ll-7fc7T^A6 2i:mZ3t7r'f A'6 Iti, «• 



y X6 4 (im-3t7 T ^ 6 2 cosi:<oiffls*> 

xm-^yrH^^b 2(7)mz.cr)ii^mi>zmytLxm-t 

ZZT^ZLm^-^UyXSAii. 3tfs3SWox$r^ 
< 1-7tJ6{CH-^7 r ^ ^N't mZ3lc7 r -f A' 6 1 C0}R:^ 

T-f 1 O^ZcOSgE*^^aiWL3t7'n-7'3t(igH3 
,^>2 3$:SiSU-CSK4 2<0t£gf@MtHSJt$ii, 

i}^e>mitzmm^mmx/m^m2 ss-jsisji^tcs 

3iLTIIZ3t7r-^ A'6 1 O^ZOlglKcAS^rS . 
[ 0 0 2 9 ] J: a LT , J5flg^M<Oi3fS^Ai|lI 

i&ri. J: a ^j:wmmx'm-yey t^^<6 2 s-^hisct) 

&^m2 4 . t'-Axr y v 2 5 , 3fe<^?ajS52 e , & 
x/^-m-^i^yxe 3i^mm<om(,zm.mthzt 
ti^x'^ . z(7)zb immmmi^mm^'j^^K -tscot-. 
mmm<7)'mmzmxmi)^ik^K 

[ 0 0 3 0 ] act. PI tH 1 WWS^M^ftcomSSrlK 
B^-ri. , 0 1 (CT 3 1 tiSfe^S. 3 2{igfg^S3 1 
{:H^$n7t:l5f^«s, 3 4iimm^m3 it^zcomiz 
IsllK-r«.i-v7N, 4 2{4S«. 3 3(±SS4 2$r«» 

•t&msimu, 4 3mmmmi^mmx'h&, mmiz 
t^^^x. mm 2cr,mmmmnmmm (^n^) izx 
K)mm3 2<7)i}\ij.mizME^ti. m^m^ii^mm43 
izi 'ommm4 1 i:mitt^jifi(>m.m^3 3im 

ogf®^3 1 m^m (^e^) tciomis (nite 

ttl lff)mff)EWTf^i}^ir:^tLh) -ThZbiZii^X 

m.4 2cr)mmmi}m^^ti6 . 

[0031 ] mm3 2iimt<imm.23iMi 

t. zff)mm2 3iirti-ym.vmmm&^^ 

ff)ms§.2 3i,zim&-thra-r^bmm^mx 
nmm:^:imr?>tcibiz^j^^j:< t i>i^m^mmiu 
mm^^fix\^h, 

[0032] =t=.'S'\,Z^fZ'>X. 3Kii2 4*»<;>%Ucr 

xi-y%\i h'-Axr y -y ^ 2 5 ?r«3a l , ^-^-^ 

UyX63. SI-3fc7T'f>'<6 2^g4L. Br^OfiM 

th. znru-rmi. Mtc7te-^uyX64. siz 
<03t7 r 'f A' 6 1 . atX^BSSS 2 3 L t S«i4 2 

(7)mmmiz\tinrcsim-&, zzx\ t-Axr 

•J 2 5 tm-3feiS^uyX6 3 i;<^Hlc«fO 4*<iS 
Jt. CixtoraKi^te J: 0 , m-3fe7 T 'f A'6 2 fcASt 

■t&rt}-ym&±xmn&i:^titmz. m. 
4 2<ommm'\co«mx7t(y h-f^ xmm-i> z t 
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6 3^^)@L. t'-Axr'J-y^'2 5rRWL-C, 
a55s2 6lcAS*L-C«-ttLTl^ai$iil.. Z<OKm 

[00 3 3] ZZX\ gBA?.2 3(i|HieWl 1(00 OlC 

m^bx\'^i<ox\ rxD-y^<m^4 2(7)mimmi,z 
mt^ti, Rlt«4MK^l^i^l.^o^imsg2 3t^m 

[ 0 0 3 4 ] ^t-rJ'il^tiD-:? 'J 3 y h 3 5 ?r 

*t5<^T-, mm^<^wii^mzm.s:thc:tmmt 
tsmmmms<nmmm2iZ7f:'r. m2izx. 2 

2 6 , m-Rltii 2 7 , W.-WM^2 8 , St/f^HRIt 

II2 9 5:ft;il., ^^7)11-^1+^2 7^7)rD-7'3KiOR 

i'jtciSS^ixrv^l.. ^CT-, l5ZRIt^i2 8i:mH 
ORfltll 2 9 1 Ifim^^^^mL LT V ^-i. . C: ^OHI'Jf 
3t^SI5{i. ie?S{Cj£ttlE{C^BB^.2 3 5:fti.. jltcS^ 
we® 4 4 5:tin t S C i: C J: •) lHl^S3K^^2:18fiK-r 

[0 0 3 5] l^-KMM27{i, h'-A;?,rU -x 2 5 
*''baJSfr.g.ra-7'jtS:l|i:K5t^2 8ll|6](tTtllSt 
-n-tfefclc. mZRSt^2 8*>tf>a5St^l.RS*«#5K 

«2 8Ji, %~^^f^21t-hmthru-fitkW. 

E^gi2 9tciei{tTajsfrsttt.i=, %=m^2 

9t-h'm\.x^mhw^m%^%-w§^m.2 i{z 
mxmsth. %-EE.m%.29i,-h^M\^fi.ru--7 
%\m^m23^^mm.A 2<n'mmm\.zm^^K. 

x.xw.'E^mz-mx.w.zjnw^m.^ Q\,zmm'm 

[00361C:<0J:pCLT. Wl^SiOBfe^^llI 
l£-rSJ;3^glil^mT'm-KWM2 7. «2 4, t- 
-Axr 'J -y 2 5 . 2it/^5t«5liJS2 6 5:^Isie<7)fig 

fcSis-f s ^ t *«-c# s<oT, ms^wr>i\mo;zm) 

[ 0 0 3 7 ] iiClC . IS] t0 2 <7)gf^a^f*<7)^Ji!t$riii 
. la 2 3 1 JiBfg^. 3 2 «4gf@^ 3 1 

lCiI^$n;^>:Sf^f*:, 3 4{iJPfe^3 lA^'CKOIDOt 

'>x>'\4 2^fiy*-rs»!2»i#», 4 3ttsf«a!i»is«s 



(TH^p) lcJ:O0fef*3 2cOjDl®lcaDE$ii, 
Oitt*^»S«4 3(:<J: 0Biefl4 1 ^^l^\.tcifhm. 
m% 33^ Is1^(1h1IeI4 12000 c7)0iE:^r[fi]<7);v*>' 

) L, floife^sis 1 ^m)m (^a^^) 
{li obie ( 1 1 CO® o^oatc:^!*!*^^^?*!^ ) 
th^t\.zi.'> xmm. 4 2 ^i\.h. 
[0038] mm.3 2\m±\.<\mm23-k^L 

h. ::<o^BBS2 3<iro-7'3fe&u>'RW3t$:ajS$-ti- 

<r)Wm.2 3{z\t^-thr'o--;ittm\'mmm 
^^^m:thfz^\,z'yfi< t i:,f^mizRmjkmm& 

^tlX^-^i., 

(003 9] tfz, i^^7h3 4<0rt3(C{SElE-ri)ll 
Zmim2 8im:^}LttL. i^^7}-34b-mt,ZWi^ 

•rl.J;^(^§^^Tv^2.. mm-i>miiRmi2 8ii. 

SteO^-Rflt^2 7 *>4,RStU-C*l.7'o-7"3feSr® 

i£L^*«^>S{t, w^-m^28t^tn^m.'m^-t 

h^Emm2 9lZ^I,iXrn-7:ti:mtl. t 

fz. mmi,z\simthmzMiiim2 8ti, ^-mm28 
i:mtf^mmx-^^-t^mEmm2 9i^(>^m-hK 

[0040] =t~9l,ZMtcr>X, ^m24i}^(>^Uzr 

a-:/mit:-AxrV y9 25 SrSiSL, m^&miz 

imfzfH-mim2 7 . mzK^m2 8. m:EM.mm2 

9 . Rl/mBm2 3 $r^4 LTS«4 2<7)iE!9fgffi{C|4] 

mrrj-y±ui^<mmizm. m^&.mzmf 

i>iit:m-mim 2 7 ?rSSt L , t'-Axr 'J y ^' 2 5 
[004 1] ZZX\ 2BB^23{iEe*Sl im<oi,z 

ot\ ra-r^i<mm4 2<7)^mmmi,zmi^^tL. k 
m^w%^tih<7>i,mBm2 sij^mmmcoTizm 

[0042] [mEcr>mmm) :^mmmi,i. mut/t 
7 T-f A'6 1 <^mi}^mm.izmmi:m\^xn^^ti 

[ 0 0 4 3 ] n 1 <r>mwmi>z7f:^ixfzm~<^mimmx' 

Ji, ^Z^yr^J^e l*»<5.aiWL/STD-7'jK?rlI 

m, mi4 2ff)mmmizmix^nmm^in 
zjt7T-iJ<6H)-(^mtiro-ymim±x'h 

0. L*>t38BB3gi:7T'fA-«!5jSMi:<?)ratc«iia^*«J> 

0, mnx'^^j:\'^n^<.zz(r>m<^mmmh.x\,^i,(^ 
x\ mm^mii&m.(r>t:ibi,z'M^j:i}-h-f9ihix. m 
zjjtyr^t^ewzKm-hmMmLxLto, ^ 
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Urm^ni ttlf^. no ±1 7%a)mmf^X'B.r>n 

, ± 1 7%<ommmmi^ti>tmm7 ox-mz. 

[0044] c:«oi^{c-r.&v:ttc<l:0. mZ3K7r'f 
/N'6 1 (7)fflffi2-a«4 2<^jti3feffi{Cj5-:f»tl.Cl i: m 

m(^mm^^:m'^^hr^ii'>izm-ity7>(^^6 1 

mm^z'h^<. m^\^m^(r>fzib{,z^ mnt^n^mm 
mzi 'om&th ztimmt{:fz^^zm^^^ 

R= ((n-n' )/( n + n' ))2 
•C4i.^>:h., n=l. 5t-ri.i:. n' =1. OcOSSv 
ti0^ffi<?)Rlt$«i*«>4%i:^:5. L*»L^7&«^>, «I<^ 

4-, no (CMLT, -?-(75ll*n 7%tlT<^Si)f¥5r 

[0045] [^mcommmm} i^mmmma. m^^Mm 

23<om<,zmm\tmBmt(om(omi^m^i-fz 

[0046] f^E.(r>mmBmx'ii. m-^y t 'f a-co^s 
m(ommt:no ti,^mm2 3<Dmmt:n, tt 

ht^. no ±1 7%<0®HrtT-l.On, ±17%<om 

mmmmi:^thmm7 ox-m-^y t ^ A-e i 

C0«ffii:msS2 3fc5rS«-tS. U>t=5r*^'A., nj 
tni iOfilCioTJin, ± 1 7%<OJS«r*^<1^$:3t/; 

immm2 scomizmmtmimtcomoRm^ 

[0047] c<oj:^(c-r^cttcj:o. ^ifmm 
x-<r)mm%-9f^zimfh ztiflX'^ . ^co^m 
[0048] [mE(ommm}^mmmm<^f^<^m 



t. *||JfiJg!S{ill-0|IMJg®i:{i^~3t7r>(A-o 
LTt>5.'ST-0/i^S^rl.. 7t^^2 2{i:1ii!cc0^yXT- 

^Z3t7 r ^ A' 6 1 <7)!Sffi , jgBfl,?- 2 3 c7)^BT-cOS:tt 

WL^X'h*). m^.2 3{i*?iT-#^i'^Ii^rj^oTl,^ 

i>ff)x\ z<Dm^rn-r^-^txmm^m'Mijm 

IzmmeU LT ®Z3t7 t a' 6 1 cO«E{c(i 

V-$-»ofc3t;?^^2 2Ji. |gZ03t7T'f A-6 1<7) 

mmm 2 (o^mmmi,znix^x/^^mzi^ii>z 

o ;t:3fe^^ 2 2 {C J: 0 Slff , ^SfSSt^Jt LSIt $ 
tl. «^*«lllXeiOA-7-5:J$-,;t3t^m2 2 2:iffi|Sl 

^t,zm$tirzm^, ^z^yr-i^^eicommaw. 

sg{cc:«i!i<^)A-7-5-l$o3t3lS^^2 2Ji. 
7t-^>'n'6 lcOAaitttMLT*-Kv-yf-$-ti-r3to 
X*>'^UJ: 0 icSixT (,^1) C Lt\ .I<?)J: o iz 

Z^7 r A'- 6 1 (rK 0 S=t^ i i: tfiX'^ . ^(OmMK 

[004 9] [f^:^<r>mmm^ ^^mmmffm^n 
jS:cr>m^^(^wmmmmtfimei,z9jk^tLi. *^ 

liJgS{4ll5^O|li(li0e®.fc<±3t;^^2 2i04'O-D ^gt. 

f^zn^y 7 ^ f<ff)smmizh hv>x22ot ^z.ff> 
^yr^j<(omtmmm7ox'm^ixx\,^i^x' 
(TiTiWih . H 6 x:\tm-^ 2 2 i)^w^v yxx-m.^ 
iitz%'^(r>mnvyx\mm%tix\-^ts:\^> ciciTtm 

^<r>mmm.mmz'm^ik'?^ifm.^i\... mz(n% 

7r-f>'N'i?)i®fficoSlff^$:not L, UyX220£0l 
tfr$^n2i:-r&i:#, nj ± 1 7%<7)Kffl|^t-aon2 

± 1 7%<nm^f\m^m^-M-thwm7 ot-mz 

3t7 r ^ A- 6 1 iOffl® k 2 2 0 1 ?r«lr-r S . 
[0050] wCOi^C-r&wktZjcO. mZjK7T'f 

A' 6 1 <mwc<r^mmtvyX2 2 o<og^fflffli<o 

[0051] [3l-fc<0||i©e»] :*^l*fi«lt<i. 

2 2 0 <rmm.z^n ti^yx22ot c^^m<r>RM^ 
mt>tt:if)(ommitmi)m^tix\^i,^x'(^i^mA^<o 

i±. mrs<7)mtmmi:Wimtimzm^^fzm6i,z. ®m 

[0052] mAo5itfi»«-c<i. mz^y T -f ^•<<ois 
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•fhb^. no ±1 7%(?)KfflrtfS.On2 ±17 
no tnt tOtfCi-oTWnz ± 1 7%c7)m*^ft5: 

-^t{ii-yx2 2 off^mm^zmsmi otvvxioo 
[ 0 0 5 3 ] cic?) i 3 c-ri. t i 0 . «3ifJS«?co 

10 0 5 4] [ m Ao^iifejgs ] imtmmcr)%^?k 2 

2<7)#j50^Srll7lc5K-r. *llim^{ilg5cO»g 
m&b\imJk22ii, '0%m^^z^X'<r>^mti:h> 
S7l=J^^>T, 3t^«2 2{i1JS¥*^^^2 2 1 t^m% 

^^222t^M,t. mzmi4^M:ii>. mi4 
[00551 f^-yty T -f /N'- 6 1 *^<^o3tioiijW:fr(S] 

m<>zWiihMm 1 4{i, |gZ3t7T^A-6 

4(^^0350;*: 1^ ?J47t7 r'f>'N'-6 1 *»4>aiStr 1. 3t 

I.ClfctcJ:'}, l?Z3t7r'f A61*»f>tillttl.7•o- 
7'3eo3W<D:^|6]*>'#i^'■^•ftL■r ^<nm 14 SrM 
jiL7^>:3t^O:Sr|fi]f:;*c# $ SrS^^-ttS Clk^^f^ SO 

t\ SK4 2io}^gf^±^<^ro-7'mB3W(iSi: 

5rfc;<^J:3=5rt5[')14&|gtmif, gJ04i4il<Tt> 
1 0 0 5 6 ] *^ltJg®i:ll7^S^I4S-t<^ll*t 

ffitciwf. mmmx'mLtim^i^xyt^^2 
s«4 2<ofegfaiSA.<?)ro-7'm^sttaiti-ffi?: 

^iz-^lz^-oz t *«ai*S COT, «i« ^^Kft < 3 

[00 57] CmcOHSfijeS] 3|^Jgffio8K0Sr 
St«2 9 tSBM2 3 i:iOSi:i!]i/N*'7-^i#o3t^^2 



C07'n -y fS^^^lt ^1. . mr<0||Mm^.t'i4?t«2 
4*>f>^^f>ix;trn-7'3K{4««i4 2oa[efeffllciil 

mtht x'<7)mzm LxLtoztm'^. m-^^ 
nx\ z<^ih/^'7-i^^?k2 2izx*)mm(^'f^ 

X(DX:t(-y\-l,Zt^<0&ttnX'hh, 1^. i^-glCfE tT , 

coi ^tcLTi|i^*T^<'f xcr,§-m^^^:^-yi,znmt 

[0058] mmm Ltzm — ■w,%(r)mMmx\ ^ 
-smm<r>mm:mmmtmibT-m.<r)umb 

^m=i=~9^m.^mm-hz.b{mot.x'ht£\\ zcr, 
b^, ft>comm-hs^mimm^M.imf^-ti. 
10 0 59] tfc. 0.±mmLrz^—m%<^m&mm 
izit^ix. mmm^co^t-^cotMz, ^mm<^§m 

^ti. ZcotzMz, mkSi^2e<r)ml,z^^Ss (^0 

DnvA-:?, mzi:'o^f^^<^m^>mmzm'o, 

mMm^(r>mtt:mwmzmtii-thtzibi,z. mL< 
iimRfim^i}^(>m%^tifzy^y}(—^imm-t^ 
*\ t tziimMmmm«sM b mRmm(om^ 
mb(/). fflsfflMMSj. mm^^xmrmd. wiz 
tfz. =f:-mmii. mmmmco/^i'-y^iznmi 

Xf^i?-y'f-mw&i:^\mthrzMz^ mL<i±^ 
m::th-uyx^i:mmt^t:Mm (^mp) SrJt 

m4izM:th.mizttz. m'iUfih i >miL<r)m 

. od&t<r);h^Jitm.wsm^b Lxm&-th 
■rzisb\,znt.L<\im.'^m(>ffymzm (^^s^) *>' 
wM^ixh. zt.h^^::i't-vyx^<ommmmf 
odsitm>m<iZ'o\,^xmm'^ i o - 1 5 o 9 6 ss 

Xfm'mi l-047485&tA«fK¥l 0-289 1 

nzm^^ixxx^h. 

[ 0 0 6 0 1 s h\,zttz. m^^cy^-mmiiJ'm 
* (mt\im,5 2 , 2 . ma. c^e* 
ti:>>^^X'>xmmzmmmi^-f^j:^^x 0 i^rtspsra 

[0061] CICO i 3 tC*t-^'SIE{4, ^<r>it»^ 
ifi. »±S?^fc , Bfi-rSWeSS 31i:vA'7h34 

mm-h^'ftbim&'^^ixx\^h. zzx. 
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XiiMi'mm^^-^ iMh h'-AX7- 'J y ^' 2 5 , 51c 

■ HML, Kr>mim^yti^^miz^^Lxm^ 

m±.com^m.t X^^lzBM-thtzibco, yr^^^ 

mn%'^^<r)?i-^m.mfiv.i^^^(^x\ ^=t~9mm.i 
m^mizm^^mi. m^^m.i::m\tti>Ltt£<&. 
-)%mmzmmw^i=^--9-th:ibtii^. tif:i^^ 
-^-nmiz^mt. mm^m.iimtth:if^j:<^'o 
^mmzmmwis^i:=^~'?-th:itti^^mh. w^zt 

&X'M. tfzm,nmzmmm.i't=.^^h:iht>^^ 

[0062] [^-tmmmm'i m-. mz. mm . % 
£, %rs, m-t, m^Acommmi.zt^^nyT^^'^ 

f^--cr>mtmmi,zi^\' . m-(o^y r -i )^<m-'<^^ 

T'f >'\'<03roSt)T^S: 1.45, 51-a5cO®i»r$$: 1 . 

O0i;-r.2.i:«-iig®l=*^ttl.R»t^«i**)3. 4%T'S> 

I,. ru--:f^w^m%.m^\mmm4uzi.h 

mm^<r>^^-Mzi. h^m^^X<rsmi\zi. 0 , 

< {s«4-r^ ^ t -SOT', it^aiSs 2 6 \.zmm^zx 
m-hmm%(rmmt. rxi-yitnityrAf^-k 

OT'. ^<m^. 4%t(r%5^*ti*E«T#=5:V»<iX' 
[0 0 6 33 ;(^y-fXjt{i<i#<OS/NitS{StS-ti- 

j>o, s?-, meg, ^s, m?^, m-b. Ri/^HA 

xi^%iix\.'^tct^'>rz, i?.mmmx:\i±yrA)<.<n 
^ffmmin^%7r^f^(rmsnw,zn\,xm-^ 

m^n^^'ityrA'^mnmznx.ximm.'fi-hz. 



[0064]lllli:lll2 tCiK-ro(i*lltSJeSSc^- 

m<^immxhi>, m ii±, i^-onjeMar^-riii 
tftc^ixTt^^^^it-coAiii t^^i.. m 2mai i 

<^mZ3t7 T ''<6 1 <?)«SSI5 6 5 ffim^mX'h S . 6 l 
«i^Z3t7T^A. 7 l{i;<7)3t7T>f.A'<7)ttTJ)*), 

zmiizm-oxrv-yr^tmim^m^Brnth, i 
s^ra-y3ta^/^llz^03t7T'^>'^'6 iAsAit-ri.Rst 

[fi], 7 4{4Rft(i-§-3KcoeM:^r[6]T'J>-&. 7 7J4mzc7) 

4Sffl7 3oais, 7 8Ji?gE<?)M#« (mmxh*). 
%yr^f<^<r)miitm-<r>mS80(r)Tmso<r>%-f 

%cn^-(r>^m&o'\<r>xMmzi>mu^x\ xwsn 
hmsxmzijmu^(r>x'mtixnm^:it{>hh. si 

i4ailt7*n-7'5t<7)aiMB§c7)S*f^Cffl^-t'l.«)fC'J) 
0, 11. 6®TfcS. ^Jt, 8 2J±7-D-y3K**mZ 

<o^s8 0 ics*<, ^xwm-h t ^ comnx-h 0 , aw 

«78C^L<, 8 3J4RltTD-7'3KO:tr|fi]T'J>l.. 
[0065] •7u-'fWW.-<r)%y r A M'CiilS J£<0 

iJiBSt4^-co^».^co:i^t 'mx'hh(r)X'-m-f 

I). ^^03^7 7^^-6 1<7)W7 l(C?'c}-:>T:fr|fil7 2tC 
|6l*>-oTC5«}-tl.rn-7'3l£WAItft 7 8T'mi:<0igffi 
8 0 1= AS* L , Jitff^^ 8 1 t'Stff $ iXT ttJSt-f -5 1 C 
-Si7)rn-7'3t<4Rlt^8 2T'Rlt'tS, JitffLitr 

o-7:*ii^ri6i7 3teffiL, s«4 2coaBf]effitA 

tf-r . 7 3 1 MJ5fSM<7)ai8:^(6i i: (iHiKcpg 
$iiTv^Scot% c:;*>4.<o^fi^ti3tW7 6tje 
o?:fe'|Sl74(CgJI8L. mZ<OJfg®80(c«$V^-cmz<0 
3K7r>f>'N'tASt^l8 U S»fft7 8T-AStL, tt7 1 
lCjS-7T:^l6j7 5te^-ri.. 8 3:^l6l(C^$ 

it3tRWro-y3K{43fe7r-(v\'«fa7 1 t^tLT 1 6 

%):.±%<^\^x\•^htz^VLZ.<n%z.<rm.yr^>^i^ i 

06K^*-F5:}^fi!c-«^-f , mZc03K7 r >'^' 6 1 $:fE^ 

O i 3 1 LTSStfi^7£{i;3t^a3?5 2 6 icASt LT<t^ 

(0066) 3|5|^ifi}g®T-|imZ<03t7 t 'f A-crj^-fT) 
«gffi8 0(cJ${t6rD-7'JfeO^St3fc6<3Keia5S2 6t:: 
A5rt-S::k*«=3rv>«t:\ Elt<l-^WS/NitSrStf> 
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[0067] vxtcDimx'ii. m^<7)fzMz. m-(^m 

6 icom-ojg®, %-<7iity7-if<e 2ffim-ni&m 
tt:\.tw,~(nym<rmfiX'h':,x{,fk<. zitC:><r>ma 

iSH, ^eg. ISA. m-t, at^^A^o^tsj^Mtc 

[0068] i:Xhff>Wmx-\i^y r A >'<i!0«ffl5-*7 r 
(n^WM%<r)t:i»i\Z7Vr%^-^\.z\m\,z-th Z. b 

ifx:t ^:t%«Ot\ %^\m%^m}.zi,tz^\.zmtts: 
xm^tih, 

[0069] m+-<7)mmmm] :^mmmmi±. %y 

T'fA'6 1, 6 2bLXm^X'^^h-:iT^^thity 
r-f>'^'2rfflv^TV^|,^t-o;^|^l|-, SH. ^H, mS. 

m-t, i^A, mw.+<^%iimmbWj:^. *ii 

otftSM^onrttt Lx<r>mmnix^ixxmm 
fi. m>x-simmzmih. ttz. ^yr-iJ^mmm. 
{Cifei6i.3r-gi5^£0iim*\ m\.^%yrAf<^m. 

*^/;>'<>H;P7T^>'U OtSt'^'OT'. -'N'y H;t'7 

NA2-t#l,::t*«ai*|,. *||t6J^®c07t7r^>'N'i:L 
( 0 0 7 0 J 3t7 T -f A'coBISItt3&<ffi 



\ay/-<9h ^ jld!llT'[S| tRItti-f-Ttr iti. Cl i: 
1=1.. S^>:, 3fc7T^A>-BNAT-25&^OT-. m^lzm 

yim<7)m'^^m.ti>cibi)-x'^. ^j^ffimmzn 

(00711 wtmm tf::m-^m+-<r)mmBm\ 
=f:-i'i^mcom^mmimi^-ti>mbT^mm<r>sstib 
izji^mLxm.muziiK T^®m(r>m(7)m(^^x'i,:^ 

[007 2] ^/i, aimmuzm — f^+-cr>mm 
miz^mtx. fm^m<^=t-i'<ofzMz. m^meom 

mm^il. Z<Ot:ibl,Z. mkli!,^2 6cr,ml,Zjfi(^ 

/DayH-f^ mizxn^^sm^mmmzm. 
izx'mminia-rhzbmmiz^j:^, Mtmizu. 
mmm^<^^n:i»»mztktiii-i>fziibiz. m t 
< mm.m^i^hmw.^tifz^'^y^-^' trmti 
i>\ ttiii^mmmmmmb^minmcom^ 
mbff), nmmm.. mm^^ximi:n^j:d . mz 
tfz. mmmm(o^'if'-y^mi,zmi 

XJ-<^'~y=f»ff)WSimmthfzibi,z. ntKii^ 

m24i,zMrii. mizttz. mmf}^ hi d:\iLtcom 
mm^. om:(r>?f.imRm^bLxmtiii-h 
tz>b<,zmi<ii^mm2 6mizi^'o (TO^) 
Es^ft.?.. ziiih.^m-:it-uyx^c7)mmmRx/ 

0<ji:3fc*iai*JffitCOI,^T{i1#IS¥ 10-150963& 

xmm-1 i-04 7 485ai^!^si^i 0-239 1 

iiizm^F^ixx^.'^^. 

[0073]$ (,i,zttz, :^m(n=e=.i'^mii. m 

ts:^vmx^xmmzm^m-t^j:^^i. 0 tcrtsns-sg 
m tmmmx'^ ttz'M r^-cs? ^ bmt t 

[0074] Zff)i. 0 -e<^3K^« 

^zm^^fixm^-f^mb. i,zm(>ti. i»±.mb 
mmhmbim^-^^ixx\'^h. zzx\ 
ji, %'^ikmm'rttf>(^mi,tzwm.m<m. 
thmizBh 0 , mMm^h m Ltzm^±Wk^j: 

C:fc*^T'#, 5f®gBlilwJ±«9faffi(crD-7'3t$rS 

x^m^m'&m.tx'mm^^-fhfziba). y 
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[0075] 

tmmw-m^zvknhix. itm!^t'km7.'<.-xt:'sxh% 

^) iP*.lti!lS5-f!^'- ^liIlK«o(il{:IS(t'bii«.ot\ c: 

mm^mi:»nmz^-^-rhzbcoPi-^^^-f. mmik 

co;^^j:h-mmm-.imnmi,z=f:-9'^^x'hh. mz 
tti. ^mf^mmirmizxtni. msm^is^miz 

nbP'S'o^^mz}^±x'^ 

mi 1 f^-(omtmmff)=t-:!^ms.. mmm.comm 
mx'hi>. 

[112 ] mz<nmiimm<^=f:-9m:. mmim<^m^ 
mx'hi. 

[113 1 HE. mm(ommmmm?>'e-mm.. 

[04 ] t^s.(7ymmm(^=t-mm. m^mnmm 
mx'hh. 

[05 ] ll£e5*m®<7)dic7)>'N-7-$rl$-o/c3K^SO 
[07 ] IBA<0^SfiJBJB«di<0>''?7-SrJ*oyS3fe?^<0 

imco^^X'h^, 

[091 CMPSfggi:<7)fit||0T't)^. 

[010] mkco=f:-mw:bmmm<m^i:^^tm 

®0-C*S. 

[011] m+<o5iitje<scot-:?^a. mm&mm 

[01 2] jfe^T-f A'o^<o«8a5<r)J£:*^T'*S. 



t«F^c^|jiHfl] 

1 mmmm 
4 m 

1 1 gf^*coisiiK$fi 

1 2 S«0[a]tef4 

14 m 

2 1 ^-y^a 

2 2 ficO>'N-V-Sr^o7t3£^^ 
2 3 SHfl® (RStfiSjkMft* ) 

24 ^mu^oyyyyrttiii^-^yyyyr) 

2 6 trnta^ 

2 7 ^m^om-RStii 

2 8 m^thf^-mm 

3 1 

3 2 gf^i* 

3 3 mmmu 

34 i^-v7h 

35 o-^'y-z-g-f yh 

3 6 lagft 

3 7 isaxm 
4 1 efg?pi 

4 2 S« (^^ftf-l^xM) 
4 3 9f«?Jttit^48^ 

4 4 gEBfIg® 

61 |gZjfc7r-fA 

6 2 m-^yT^J< 

6 3 ^-Tt^S^l^yX 

6 4 m-?^^pyx 

6 5 

7 0 tg^?Pl 

7 1 ^yr^J<com 

7 2 ro-r3K<0<SJI8*-|6l 

7 3 ro-y3t<7)£8i:fr(6] 

7 4 RStfi-^cofijl8:fr|S] 

7 5 Rltft-^oe^^lfi] 
7 6 

7 7 mz^OSSffltO^ 

7 8 fsz.cr)m<Dm nmA) ttd,tru-r± 

79 SrOftft 

80 mz<OSgcB 

8 1 rn-r3tWJSj)fft (Ritfi^WASW ) 

8 2 rn-y^ffymn 

8 3 rD-7-3ti7)RW3KcO)tff:^(6] 

100 Bfe^-yHWleHSS:^ 

1 0 1 Bje^iom^^g^-r 

102 £^31^ 

103 0fS'''«yH 
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1 0 4 mm^ 

105 gfgfj 

106 mmmmm 

107 mi^(^mi^'yx^\) 

108 rn-r^tm^^ 

109 t-^'m 



1 1 0 

220 ^^^2 2(Oo-hmi>mZ^yr-^^<< 

22 1 frl¥3t^^ 

2 22 mmik 



[119] 





[010] 



[@2] 



2±A 



12 33 



110- 



*29 



25 

26 -^^'^l 



53 




23 



44 



t 



108 



31 



-54 




I iv« f / X 



112] 
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